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Walter Ledermann belongs to a remarkable generation of mathematicians 
who flourished in Germany in the 1920s and 1930s. As an undergraduate he 
attended the lectures of Issai Schur and these undoubtedly had a profound 
influence on his attitude toward mathematics, as well as stimulating a lifelong 
interest in matrix theory, group theory, and group representation theory. 
Walter has written [47] about Schur’s dislike of abstraction and, certainly, 
abstraction for its own sake has never appealed to him either. He has always 
preferred concrete problems; this attitude holds true even in his work on 
homological algebra [26-29, 32, 331. 
Walter was born in Berlin on March 18, 1911. He was the son of Charlotte 
(nee Apt) and William Ledermann, a physician. His early education was in 
the Kollnnisches Gymnasium in the years 1917-1920 and he subsequently 
attended the Leibniz Gymnasium until 1928. He received a thorough educa- 
tion in classics at Leibniz, though, “to honour the school’s name” mathe- 
matics was given special emphasis. With the exception of one semester at the 
University of Marburg, his undergraduate education was at the Humboldt 
University in Berlin. There he studied mathematics and physics, with chem- 
istry and philosophy as minor subjects. He had many eminent teachers: 
Schur, E. Schmidt, Bieberbach, Hopf, and von Mises in mathematics; Planck, 
Ernst, von Laue, and Schriidinger in physics; and Kohler in psychology. In 
1931 he passed the State Examination, with distinction, with the intention of 
becoming a high school teacher. 
The Nazi persecution of the Jews put an end to Walter’s ambition to 
pursue a teaching career in Germany. In 1933 he won a scholarship from the 
International Student Service to study at the University of St. Andrews in 
Scotland. In 1936 he received his Ph.D. under H. W. Tumbull and in 1944 
the D.Sc. degree from Edinburgh University. He has held teaching appoint- 
ments at Dundee, St. Andrews, Manchester, and Sussex, retiring from his 
professorship at the latter in 1978. 
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Anyone who has met Walter Ledermann is immediately struck by his 
charm, his wit, and his broad culture. These gifts, together with his deep 
concern for people, are exemplified in his outstanding talent as a teacher: His 
concerns extend beyond doing mathematics, to communicating mathematics, 
particularly to the young, by his wonderful, impeccably presented lectures 
and by the textbooks he has written and edited. It is noteworthy that, even in 
“retirement,” Walter still gives lectures at the University of Sussex and has 
even become involved in school teaching (finally achieving his early ambition!), 
taking an S-level class at Brighton College. As writer and editor his involve- 
ment with the “Library of Mathematics” [31, 36, 37, E3] was prompted by 
his wish to see inexpensive texts on individual topics in mathematics for 
engineering students, while his editing of the “Handbook of Applicable 
Mathematics” [E4] reflects his desire to improve mathematical communica- 
tion with members of other professions. 
Walter has been a very active member of the London Mathematical 
Society and has served as editor for two of its journals [El, E2]. It is a source 
of some satisfaction to him that he organized the first British Mathematical 
Colloquium and that this conference takes place each year with much the 
same structure as the first one in Manchester in 1949. 
Music occupies much of Walter’s spare time-he plays the viola and the 
violin-and travelling has always given him great pleasure. He values 
the contacts he has made with other mathematicians on sabbatical visits to the 
United States, Mexico, Denmark, and Israel, while he has never been short of 
invitations to act as External Examiner in mathematics at a number of British 
and Irish universities. He expresses some amusement at the fact that he has 
examined many written tests, but has never had to undergo a written 
examination himself. All his university examinations involved dissertations or 
oral presentations. 
Walter’s mathematical research interests are broad: matrix theory, group 
theory, statistics, stochastic processes, homological algebra, number theory, 
and even physics. He has always preferred concrete problems and a number 
of his results have come from problems in areas outside of mathematics. He 
enjoys the company of other mathematicians and this interaction has resulted 
in a number of joint papers of significance. 
MATRIX THEORY 
Let A, B be n x n (real or complex) matrices. The problem of finding a 
canonical form for the pair (A, B) under simultaneous equivalence has 
attracted much attention, beginning with the work of Weierstrass and 
Kronecker. It forms an important part of the book by Tumbull and Aitken 
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[R6]. In his first three papers, Walter gives a new treatment of the existing 
theory and extends it in the direction of classifying the stabilizer of the pencil 
X A + pB. For example, in [l] he obtains an interesting derivation of the 
canonical form without the usual first step of replacing A by a matrix A, of 
maximal rank in the pencil. His calculation [3] of the stabilizer of the 
Kronecker or Zehfuss form for a singular pair is quite impressive. This 
material and related results on pairs of symmetric/Hermitian matrices under 
simultaneous congruence has remained an important area of research activity. 
In addition to its traditional applications in the field of differential equations 
it also has applications to control theory, etc. For very recent results related to 
Walter’s paper [3] see, for example, the paper by Waterhouse [R7]. 
After his initial work on matrix pencils Walter was associated with the 
“Moray House Group” at Edinburgh which did research in intelligence 
testing under its leader Professor (later Sir) Godfrey H. Thompson and a 
series of papers [4-121 resulted from this work. An important aspect of these 
papers is that in them Walter puts the heuristic results of Thompson and his 
coworkers on a firm mathematical foundation. Although those papers deal 
with statistical problems, matrix theory is very much to the fore. Two 
matrices which are considered are the n X m matrix of loadings A and the 
nonnegative definite symmetric matrix of correlations R = AA’. In [4] a 
bound for the eigenvalues of R is derived and the result is applied in [5]. The 
Perron-Frobenius theory of nonnegative matrices is used, when necessary, and 
this also underlies Walter’s other papers on bounds for eigenvalues [19, 411. 
The result in [19] was generalized by Ostrowski [R5] and Brauer [Rl]. Fiedler 
[R2] obtained a generalization of [41], independently. 
Much of Walter’s work in probability theory has a strong matrix theoretic 
flavor. In fact it is interesting to note how much of his work in matrix theory 
is a by-product of investigations in other areas. In [18] he gives an elegant 
matrix theoretic derivation of the limiting distribution of a certain Markov 
process without appealing to the much deeper results of the general theory. In 
the well-known joint paper [23] with G. E. H. Reuter the matrices arise in 
discussing finite approximations to an enumerably infinite system of differen- 
tial equations. This paper contains the lovely result that the eigenvalues of the 
tridiagonal (n + 1) X (n + 1) matrix 
r 
-A, 
Pl -(X,+/h) Xl 
Bz -(X,+p,) x2 
A(“) = 
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where the Xi and pi are positive quantities, are distinct and nonpositive am 
separate those of A(“- ‘! 
HOMOLOGY THEORY 
One of Walter’s abiding interests has been to provide a .more concrete 
development and thus simplify the derivation of important results in thy 
literature. In his five papers with P. J. Hilton [27-29, 32, 331 he examines the 
axioms for an abelian category. By putting particular emphasis on the maps 
rather than on the objects, an axiomatically defined system called a home. 
logical ringoid is created and this is used to give easy derivations of many 
results in category theory, including the Noether isomorphism theorem. 
Throughout all of Walter’s work, matrices play a role. In the material on 
homology, the following matrix set-up arises: let S be the set of all quadruples 
(A, T, S, B) of (not-necessarily square) integer matrices with A, B left-regular 
and AT = SB. (Partial) addition is defined on S by (A, T,, S,, B)+ 
(A, T,, S,, B) = (A, Tl + T,, S, -t S,, B) and (partial) multiplication by 
(A,T,S,B)(B,V,U,C)=(A,TV,SU,C). 
Defining an equivalence relation on S by 
(A,T,s,B)-(A,T+Xg,S+AX,B) 
if X is an integer matrix, and letting [A, T, S, B] be the equivalence class 
containing (A, T, S, B), the classes form a homological ringoid. This enables 
the authors to compute various homology groups. One of the most fruitful 
aspects of this approach is that concepts from the theory of rings can now be 
introduced in this context. This leads to more natural proofs of many results 
and suggests new ones, thus successfully achieving one of Walter’s main aims 
in this area. 
GROUP THEORY AND NUMBER THEORY 
Walter has made significant contributions to group theory in four ways. 
His little book [17] was the standard introduction to group theory for 
undergraduates for many years. The quality of the presentation and exposi- 
tion sets a target which few authors have managed to equal. His book on 
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group characters [43] gives a beautiful development of the character theory of 
finite groups with, in particular, a masterly account of the characters of the 
symmetric group. Through his lucid treatment one gets not only a good 
understanding of the material, but also feels the author’s admiration for the 
work of Frobenius and Schur. (See also his survey article [46]). His account of 
the Frobenius character formula is strongly recommended for people who 
wish to appreciate this piece of mathematical ingenuity fully. His interest in 
the applications of representation theory in statistics has been the subject of 
several lectures (see also [38]). 
In fundamental work with Bernhard Neumann [24, 251, he considers the 
orders of the automorphism groups of finite groups. The problem of bounding 
the order of (and in general finding information about) the automorphism 
groups of finite groups has been of interest since the early days of group 
theory. The Bumside Basis Theorem for finite p-groups enabled Philip Hall to 
obtain results on automorphisms fixing the Frattini factor group and thus to 
obtain bounds on the size of automorphism groups. In Walter’s papers with 
Bernard Neumann, the size of Aut(G) in relation to the size of G is 
considered. It is shown that there exists a function f defined on the set of 
natural numbers such that every group of order at least f(n) has at least n 
automorphisms. (For n > 4, it is shown that one can take f(n) = 
(n - I) n+[(“-2)‘os2(n-1)1). It is also shown that for every prime p, there exists 
a function g defined on the natural numbers such that if pgch) divides the 
order of a finite group G, then ph divides the order of Aut(G). The papers 
contain many ingenious arguments and constructions. These techniques have 
since been further developed and the bounds improved. See, for example, 
Green ([R3]) and Howarth ([R4]). 
While at Manchester, Walter was a member of the very strong group 
theory school which at various times had N. Blackbum, J. A. Green, G. 
Higman, B. H. Neumann, H. Neumann, and many others as members. 
Walter’s willingness to impart knowledge and pose penetrating questions with 
enthusiasm has benefitted his colleagues as well as his students. His great 
knowledge and many useful ideas given freely and graciously has been most 
beneficial to his graduate students. As a supervisor he is noted for his 
helpfulness. One of us (T. J. L.), supervised by him, recalls most of all his 
kindness and encouragement. 
There is a close relationship between finite group theory and number 
theory and it is therefore not surprising that Walter has worked in that area as 
well.. His paper [34] combines his interests in linear algebra and number 
theory in a result concerning quadratic forms over the ring of ratio&s with 
odd denominators. His joint paper with K. Mahler [16] deals with dense 
lattice packing problems. This interesting paper illustrates his facility with 
analytic rather than algebraic arguments (aimed at a geometrical conclusion). 
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Further proof of Walter’s ~wide knowledge and interests is contained in his 
paper with J. W. S. CasselIs and K. Mahler [20] on Farey sections in algebraic 
number fields. His recent paper with Carol van der Ploeg [45] again takes up 
the study of algebraic number fields and combines his interest in group theory 
and linear algebra, achieving fruitful results. 
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Reduction of singular per@s ojmatrices, Proc. Edinburgh Math. Sot. 2:92-105 
(1936). 
On singular pencils of Zehfuss, compound and Schkiflian matrices, Proc. R. Sot. 
Edinburgh 5650-89 (1936). 
The automorphic transformations of a singular matrix pencil, Q. J. Math. Oxford 
7:277-289 (1936). 
On an upper limit for the latent roots of a certain class of matrices, J. London 
Math. Sot. 12:12-18 (1937). 
Some mathematical remarks concerning boundary conditions in the factorial 
analysis of ability, Psychometrika 1:165-174 (1936). 
On the rank of the reduced correlational matrix in multiple factor analysis, 
Psychometrika 2:85-93 (1937). 
The orthogonal transformations of a factorial matrix into itself, Psychometr~ka 
3:181-187 (1938). 
On a shortened method of estimation of mental factors by regression, Psycho- 
metrika 4: 109- 116 (1939). 
Note on ‘Professor Godfrey H. Thompson’s article “The influence of univariate 
selection on factorial analysis of ability,” Br. J. Psychol. 29:69-73 (1938). 
(With G. H. Thompson) The influence of muhivariate selection on the factorial 
analysis of ability, Br. I. Psychol. 29:288-306 (1939). 
Sampling distribution and selection in a normal population, Biometrtka 
30:295-304 (1939). 
On a problem concerning matrices with variable diagonal elements, Proc. R. Sot. 
Edinburgh 601-17 (1940). 
(With Max Born) Density of frequencies in lattice dynamics, Nature 151:197-198 
(1943). 
Asymptotic formulae relating to the physical theory of crystals, Proc. R. Sot. 
London Ser. A 182:362-377 (1944). 
(With E. Finlay Freundlich) The problem of an accurate determination of the 
relativistic light reflection, Monthly Notices R. Ast. Sot. 104:40-47 (1944). 
(With K. Mahler) On lattice points in a convex decagon, Acta Math. 81:319-351 
(1949). 
Zntroduction to the theory of$nite groups, Oliver and Boyd, Edinburgh and 
London, 1949; 5th ed. 1967. Also as Grupos finitos, Ed., Dorsat, Mad/d (1958); 
and Zntroduzione alla teoria dei gruppi finiti, Rome (1967). 
On the asymptotic probability distribution for certain Markoff processes, Proc. 
Cambridge Phil. Sot. 4658-594 (1950); Corrigendum, ibid. 47:626 (1951). 
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Bounds for the greatest latent root of a positive matrix, J. London Math. Sot. 
25:265-268 (1959). 
(With J. W. S. Cassels and K. Mahler) Farey sections in k(i) and k(p). PhiZos. 
Trans. R. Sot. London Ser. A 243585-626 (1951). 
(Appendix to the paper by M. S. Bartlett) The effect of standardization on an 
approximation in Factor Analysis, Biometrika 38:343-344 (1951). 
(With G. E. H. Reuter) On the differential equations for the transition probabili- 
ties of Markov processes with enumerably many states, Proc. Cambridge Phil. 
Sot. 49:247-262 (1953). 
(With G. E. H. Reuter) Spectral theory for the differential equations of simple 
birth and death processes, Philos. Trans. Sot. London Ser. A 246:321-369 
(1954). 
(With B. H. Neumann) On the order of the automorphism group of a finite group 
I, Proc. R. Sot. London Ser. A 233:494-506 (1956). 
(With B. H. Neumann) On the order of the automorphism group of a finite group 
II, Proc. A. Sot. London Ser. A 235:235-246 (1956). 
(With P. J. Hilton) Homological ringoids, Colloq. Math. 6:177-186 (1958). 
(With P. J. Hilton) Homology and ringoids I, Proc. Cambridge Philos. Sot. 
54: 152- 167 (1958). 
II, Proc. Cambridge PhiZos. Sot. 55:149-164 (1959). 
III, Proc. Cambridge Philos. Sot. 56:1-12 (1966). 
(With H. K. Fan&at) Matrices with prescribed characteristic polynomials, Proc. 
Edinburgh Math. Sot. 11:143-146 (1958). 
Complex Numbers, Routledge and Kegan Paul, London, 1959. 
(With P. J. Hilton) On the Jordan-Holder Theorem in homological monoids, Proc. 
London Math. Sot. (3) 10:321-334 (1966). 
(With P. J. Hilton) Remark on the 1.c.m. in a homological ringoid, Quart. J. 
Math. Oxford Ser. (2) 11:287-294 (1966). 
An arithmetical property of quadratic forms, Comment. Math. Helv. 33:34-37 
(1959). 
Herbert Westren Turnbull, Proc. London Math. Sot. 38:123-128 (1963). 
Integral Calculus, Routledge and Kegan Paul, London, 1964. 
Multiple Integrals, Routledge and Kegan Paul, London, 1966. 
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rie des Nombres. Fast. 
2. Exp: 15 8 pp. Secretariat g&ematique. Pa& 1968. ’ 
Children’ choice, School Mathematics (Nov. 1972). 
Bridging the gap between School and University mathematics, Bull. Inst. Math. 
Appl. (Dec. 1972). 
On the latent roots of a doubly stochastic matrix, I. Aushal. Math. Sot. 
16:353-356 (1973). 
Introduction to group theory, Longman, London, 1973. Also as Einftihrung in 
die Gruppentheorie, Vieweg, 1977. 
43 Introduction to group characters, Cambridge University Press, London, 1977. 
44 Invariance of dimension, Math. Gazette 63:194-195 (1979). 
45 (With Carol van der Ploeg) Integral bases of dihedral number fields, J. Austral. 
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Math. Sot. (to appear). 
46 The origin of group characters, Canit (J. Bangladesh Math. Sot.) 1:35-43 (1981). 
47 Issai Schur and his school in Berlin, Bull. London Math. Sot. 15:97-106 (1983). 
EDITORIAL WORK 
El Editor of the Journal of the London Mathematical Society, 1968-1971. 
E2 Editor of the Bulletin of the London Mathematical Society, 1974-1977. 
E3 Editor of the series Library of Mathematics (about 24 volumes), Routledge and 
Kegan Paul, London, 1957- . 
E4 Chief Editor of the Handbook of Applicable Mathematics, John Wiley and Sons, 
London, 1980- (This consists of six Core Volumes and about ten Guide Books 
for different professions.) 
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